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(54) Programmable system determination in dual-mode wireless communications systems 



(57) A procedure for Programmable System Deter- 
mination (PSD) which utilises the over-the-air program- 
ming protocol and procedures which support the Over- 
The-Air Service Provisioning (OTASP) feature in ac- 
cordance with established industry standards (TIA/EIA/ 
IS-683). A re-scan timer and digital acquisition timer of 
a mobile station are programmable by the network car- 
rier as Number Assignment Modules (NAMs) within the 
mobile station. OTASP Data Messages permit the NAM 
values to be programmed without requiring intervention 
by a third party. In the OTASP procedure, programming 
occurs while the mobile station and base station are in 
the Conversation Substate using designated OTASP 
Data Messages. Certain OTASP Data Messages are 
specified according to the standard as providing a pre- 
determined procedure, while others are set aside for 
manufacturer-specific infornrration. The OTASP Data 
Messages include fields for identifying the parameters 
to be changed: either the re-scan or the digital acquisi- 
tion timer, along with the value to which the timers are 
to be changed. 
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Description 

This invention relates to dual-mode wireless communications systems, and more specifically to communications 
systems with network-programmable system preferences for specifying system selection parameters for use by a 
s mobile station. 

Widespread standardisation of analog cellular communications frequencies and parameters, such as provided in 
North America by Telecommunications Industry Association/Electronics Industry Association Interim Standard 91 (TIA/ 
EIA IS-91), Mobile Station-Base Station Compatibility Standard for 800 MHz Analog Cellular, for the Advanced Mobile 
Telephone System (AMPS), permits the gradual introduction of digital transmission equipment into selected areas 

10 without wholesale replacement of the first-generation anabg system. The ultimate goal is to substitute the superior 
signal quality offered by the second- and later generation digital systems for the entire analog system. However, this 
changeover Is expected to occur over a period of several years and, in the meantime, digital transmissions will not be 
available in all areas, requiring continued use of the analog system. Channels in a given geographical area may be 
assigned to either digital or analog, while in other areas, the two signals may share channels. The North American 

IS Time Division Multiple Access (TDMA) standards, TIA/EIA 18-54 (Cellular System Dual-Mode Mobile Station-Base 
Station Compatibility Standard)/IS-136 (TDMA Ceilular/PCS Radio Interface - Mobile Station - Base Station Compat- 
ibility - Digital Control Channel), enhance, rather than replace, the analog cellular technology, making dual-mode op- 
eration possible. This is also the case according to the Global System for Mobile (GSM) communication standard, TIA/ 
EIA IS-129 1800 MHz Personal Communications Systems). For Code Division Multiple Access (CDMA), as defined in 

20 TIA/EIA IS-95 (Mobile Station - Base Station Compatibility Standard for Dual-Mode Wideband Spread Spectrum Cel- 
lular System), although the broad spectrum can be shared, certain analog frequency channels must be devoted to the 
CDMA system, which provides an overall improvement in spectral efficiency. 

In order to take advantage of digital systems, when available, white still assuring network coverage in areas on 
the fringes or outside of the digital coverage areas, dual-mode mobile stations and wireless networks are becoming 

25 Increasingly common. In a dual-mode environment, a mobile station (MS) may at any given time obtain sen^lce from 
either a digital or an analog system, depending on a number of different conditbns, including geographical location 
relative to a base statbn (BS), roaming status, and scan period. 

When a mobile station is initialised, a system acquisition process occurs. The IS-95 standard requires that the MS 
choose the frequency band to use, A or B band, and the modulation to use, analog or CDMA system. The frequency 

30 band options can be chosen independently of the modulation options. Generally, the preferences are programmed into 
the memory of the MS when service is activated. Some typical preferences, as defined by the IS-95 standard, are (1) 
System A only; (2) System B only; (3) System A preferred (if No Service can choose System B); (4) System B preferred 
(if No Service can choose System A); (5) CDMA only; (6) Analog only; (7) CDMA preferred (if No Service can choose 
Analog operation); and (8) /Vnalog preferred (if No Service can choose CDMA). Certain MS manufacturers provide 

35 programmable system selection capability in the MSs. however, this system selection is volatile and, after a power 
cycle, the selection will revert to its default selection. 

During system acquisition the MS attempts to receive the signal transmitted by a base station providing service 
coverage to the geographk; area where the MS is located. Without specified preferences, the MS will select whichever 
of the analog or digital signals is stronger. The MS may be able to receive either the anatog or digital signal equally 

40 well. However, due to the increased capacity of digital systems, where both and analog and digital service are available, 
network sen/ice operators typically prefer that the MS will acquire and use the digital system. The system determinatk)n 
process can be programmed with this preference to maximise the number of users on the preferred network. 

When digital service is available, the dual-mode MS would normally start a call on a digital channel. The analog 
channels are then resented for analog-only MSs. A disadvantage with this preference is the potentially longer acqui- 

45 sition time required for digital systems, particularly with CDMA systems. Until acquisition occurs, the user of the MS 
cannot place his or her call. Thus, the interest of the user in having quick access to the system competes with the 
interest the carrier has in shifting the network loading from the analog system to the digital system. 

Another problem occurs when the MS is being operated in fringe areas of coverage of one of the systems. As the 
MS moves out of the coverage area of the currently-selected system it must acquire the other system (usually the 

50 analog system), whether the user is attempting to place a call and is already involved in a call. When the MS moves 
back into the coverage area it may reacquire the original system if it is programmed as the preferred system. During 
attempts to acquire or reacquire the preferred system, new calls cannot be made or received. Consequently, in a 
boundary area, the phone may be unusable at any given time. 

In addition to the MS being programmed with preferences on sen/ice acquisitk>n, the MS is also programmed with 

55 predetermined time intervals for attempting to obtain service, i.e., a "re-scan timer'. After attempting to acquire service 
from one system for the specified time period the MS will attempt to acquire service from the other system. There is 
no standard to allow individual network service carriers to specify a re-scan timer for setting the duration of the attempted 
digital channel acqulsitk^n before going back to the analog system. Because dual-mode digital deployment occurs in 
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many different markets and terrains, it is unlikely that one re-scan timer would be suitable for all service providers. It 
is also undesirable for MSs to repeatedly leave the analog idle state to attempt to re-acquire if there is no digital 
coverage available since, during re-scan, the MS is unable to receive calls on the analog system. The desired frequency 
of re-scan will, thus, be different for different providers and MS users based upon different criteria. For example, some 

5 network providers will be more concemed with call probability and/or quality, while others may have capacity constraints 
within the analog system which encourage them to move MSs off of the analog channel. 

There are many factors which will effect the optimum selection of parameters for system determination. The bal- 
ancing of factors may vary from carrier to carrier, and nnay be different for categories of users based on their amount 
of usage, areas travelled, and type of sen/ice plan purchased. With so many variables, the application of a single 

10 system determination algorithm cannot be used to optimise system utilisation and service quality for all users. Further, 
since the variables and their respective levels of importance are likely to change with time, limiting the setting of the 
system preferences to the MS activation procedure will result in MSs becoming outdated when the changes are made. 
Accordingly, a need remains for determining preferences for system determination which can be personalised for in- 
dividual network subscribers and can be adapted to fit the network's requirements, which may change with time, and 

15 which can still be readily implemented. 

A first aspect of the Invention relates to a method for updating system determination parameters for specifying one 
of a first system and a second system for operation of a dual-mode mobile station in a wireless communications network 
having a base station, the system determlnatk^n parameters being stored within a non-volatile memory, the method 
comprising: 

20 

defining a first data field within a plurality of operating parameters, the first data field including a first value for 
determining a re- scan period for attempting to acquire one of the first system and the second system; 
defining a second data field within the plurality of operating parameters, the second data field including a second 
value for determining an acquisition period for attempting to acquire one of the first system and the second system 
25 while the mobile station is operating in the other of the first system and the second system; 

programming the mobile station with a parameter change service option for changing the first value and the second 
value over an air Interface between the mobile station and the base station; 

transmitting an origination message from the mobile station to the base station, the origination message including 
a request to enter an over-the-air service provisioning procedure to update at least a portion of the plurality of 

30 operating parameters; 

transmitting a request message from the base station to the mobile station, the request message including a first 
identifier for the first data field, the first value, a second Identifier for the second data field, and the second value; 
receiving the request message at the mobile station; 

transmitting from the mobile phone to the base station a response message Including a verification of support for 
35 the parameter change service option, the first identifier, the first value, the second Identifier and the second value; 

storing the first value and the second value in the non-volatile memory of the mobile station; and 
transmitting a release message terminating the over-the-air servk;e provisioning process. 

Preferably the request message is an OTASP Data Message. The OTASP Data Message may be a Configuration 
40 Request Message containing at least one parameter block for manufacturer-specific parameters, and the first identifier, 
the first value, the second Identifier and the second value are preferably all included within the at least one parameter 
block. 

The OTASP Data Message may be at least one manufacturer-specific data message. The manufacturer-specific 
data message may comprise a first data message including the first identifier and the first value and a second data 
45 message including the second identifier and the second value. 

Preferably the over-the-air service provisioning procedure Is performed according to the IS-683 standard. 
Advantageously at least one of the first system and the second system is a digital system. 
According to a second aspect of the invention, the invention relates to a method for programmable system deter- 
mination using a dual-mode mobile station for selecting one of a first system and a second system, the method com- 
so prising; 

assigning a first operating parameter to be stored within a memory within the mobile station, the first operating 
parameter for a re-scan period for attempting to acquire a selected one of the first system and the second system; 
assigning a second operating parameter to be stored within the memory within the nrK>bile station, the second 
operating parameter for determining an acquisition period for attempting to acquire the selected one of the first 
system and the second system; 

provkJing means for programming the first operating parameter and the second operating parameter using an over- 
the-air service provisk>ning procedure wherein a base station may re-program the re-scan period and the acqui- 
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sition period within the memory of the mobile station. 

Preferably the over-the-air service provisioning procedure is initiated by the mobile station. Advantageously the 
over-the-air service provisioning procedure includes a plurality of data messages, each data message comprising a 
5 field for identifying an operating parameter and a data field containing a new value for the operating parameter 

A third aspect of the Invention relates to a wireless communications network having a base station with a service 
administrator, and a dual-mode mobile station, the mobile statbn having a plurality of operating parameters stored 
within a non-volatile memory Including a first operating parameter for determining a re-scan timer period for system 
determination and a second operating parameter for determining an acquisition timer period for system determination, 
10 at least a portion of the plurality of operating parameters which may be changed by the sen/ice administrator, the 
network comprising: 

means for programming the memory of the mobile station wherein the mobile station has programmable options 
for over-the-air parameter changes, the mobile station being set to enable the programmable options; 
15 means for initiating a call from the mobile station to the base station for requesting entry into an over-the-air service 

provisioning process for updating of the first and second operating parameters; 

means for enabling a download of updated first and second operating parameters from the base station to the 
mobile station including identification of the operating parameter and a data field corresponding to an updated 
value of the operating parameters; 
20 means for storing the updated values of the operating parameters in the non-volatile memory; and 

means for terminating the call. 

A fourth aspect of the invention relates to a method for updating at least one system determination parameter for 
specifying one of a first system and a second system for operation of a dual-mode mobile station in a wireless com- 
25 munications network having a base station, the at least one system determination parameter being stored within a 
non-volatile memory, the method comprising: 

defining a data field within a plurality of operating parameters, the data field comprising including a re-scan value 
for determining a re-scan period for attempting to acquire one of the first system and the second system; 
30 programming the mobile station with a parameter change service option for changing the re-scan value over an 

air interface between the mobile station and the base station; 

transmitting an origination message from the mobile station to the base station, the origination message including 
an request to enter an over-the-air servtee provisioning procedure to update at least a portion of the plurality of 

operating parameters; 

35 transmitting a request message from the base station to the mobile station, the request message including an 

identifier for the data field and the re-scan value; 
receiving the request message at the mobile station; 

transmitting from the mobile phone to the base station a response message Including a verification of support for 
the parameter change service option, the Identifier and the re-scan value; 
40 storing the re-scan value in the non-volatile memory of the mobile station; and 

transmitting a release message terminating the over-the-air service provisioning process. 

Preferably the request message is an OTASP Data Message comprising a Configuration Request Message con- 
taining at least one parameter btock for manufacturer-specific parameters, and wherein the identifier and the re-scan 
45 value are all included within the at least one parameter block. 

The OTASP Data Message may be at least one manufacturer-specific data message and comprises a first data 
message including the first identifier and the first value and a second data message including a second identifier and 
a second value. 

According to a fifth aspect, the invention relates to a method for updating system determination parameters for 
so specifying one of a first system and a second system for operation of a dual-mode mobile station in a wireless com- 
munications network having a base station, the system determination parameters being stored within a non-volatile 
memory, the method comprising: 

defining a data field within the plurality of operating parameters, the data field including an acquisitk^n timer value 
55 for determining an acquisition period for attempting to acquire one of the first system and the second system while 

the mobile station is operating in the other of the first system and the second system; 

programming the mobile station with a parameter change service option for changing the acquisition timer value 
over an air interface between the mobile station and the base station; 
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transmitting an origination message from the mobile station to the base station, the origination message including 
an request to enter an over-the-air service provisioning procedure to update at least a portion of the plurality of 
operating parameters; 

transmitting a request message from the base station to the mobile station, the request message including an 
s identifier for the data field and the acquisition timer value; 

receiving the request message at the mobile station; 

transmitting from the mobile phone to the base station a response message Including a verification of support for 
the parameter change service option, the identifier and the acquisition timer value; 
storing the acquisition timer value in the non-volatile memory of the mobile station; and 
to transmitting a release message terminating the over-the-air service provisioning process. 

Preferably the request message is an OTASP Data Message and may be a Configuration Request Message containing 
at least one parameter block for manufacturer-specific parameters, the identifier and the acquisition timer value being 
included within the at least one parameter block. Alternatively the OTASP Data Message may be at least one manu- 
is facturer-speclfic data message which comprises a data message including the identifier and the acquisition timer value. 

According to a sixth aspect of the invention, the invention relates to a mobile phone having dual-mode capability 
for operation on one of a first system and a second system, each of the first and second systems having over-the-air 
service provisioning capability, the mobile phone comprising: 

20 transmitter and receiver circuitry for receiving signals from and transmitting signals to the first system and the 

second system; 

a programmable memory for storage of a plurality of operating parameters for the mobile phone, the plurality of 
operating parameters including at least one timing parameter for selecting a timing for acquisitbn of one of the 
first and second systems; and 

25 a processor for processing received signals containing a portion of the plurality of operating parameters, for acti- 

vating an over-the-air service provisioning function, and for programming and updating the portion of the plurality 
of operating parameters in the programmable memory of the mobile station, wherein the portion of the plurality of 
operating parameters includes the at least one timing parameter 

30 Preferably the mobile phone further comprises a user input connected to the processor for initiating and transmitting 

a request signal from the mobile phone to one of the first and second systems to update the at least one timing pa- 
rameter. 

The at least one timing parameter may be a re-scan timerfor controlling a frequency of system acquisition attempts. 
Additionally or alternatively the at least one timing parameter may be a system acquisition timer for controlling a time 
35 period for system acquisition attempts. 

According to a yet further aspect of the invention, a mobile phone having dual-mode capability for operation on 
one of a first system and a second system, each of the first and second systems having over4he-air service provisioning 
capability, comprises: 

40 transmitter and receiver circuitry for receiving signals from and transmitting signals to the first system and the 

second system; 

a programmable memory for storage of a plurality of operating parameters for the mobile phone, the plurality of 
operating parameters including a re-scan parameter for controlling a frequency of system acquisition attempts of 
one of the first and second systems; and 
45 a processor for processing received signals containing a portion of the plurality of operating parameters, for acti- 

vating an over-the-air service provisioning function, and for programming and updating the portion of the plurality 
of operating parameters in the programmable memory of the mobile station, wherein the portion of the plurality of 
operating parameters Includes the re-scan parameter. 

so It is an advantage of the present invention to provide a system by which a network provider can dynamically update 

a mobile station's re- scan timer and digital acquisition timer to adapt to changes in relative situations of the network 
and the mobile station. 

It is another advantage of the present invention to dynamically update a mobile station's re-scan timer and digital 
acquisition timer using over-the-air service provisioning (OTASP) features. 
ss In an exemplary embodiment of the present invention, the procedure for Programmable System Determination 

(PSD) utilises the over-the-air programming protocol and procedures which support the Over-Tho-Air Service Provi- 
sioning (OTASP) feature in accordance with established industry standards (Tl A/El A/I S-683). Using the OTASP pro- 
cedure, the re-scan timer and digital acquisition timer of a mobile station are programmable by the network carrier as 
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Number Assignment Modules (NAMs) within the mobile station. OTASP Data Messages permit the NAM values to be 
programmed without requiring intervention by a third party. 

In the OTASP procedure, programming occurs while the mobile station and base station are In the Conversation 
Substate using designated OTASP Data Messages. Certain OTASP Data Messages are specified according to the 

s standard as providing a p re-determined procedure, while others are set aside for manufacturer-specific information. 
The re-scan timer and digital acquisition timer values may be specified within the field of one or more of the manufac- 
turer-specific Information messages specifrcally dealing with timer value programming, or may be included within a 
Configuration Request Message as pre- determined parameter blocks. In either message field, if the mobile station 
supports dual mode operation and the programmable NAM indicators for changing timer values, the mobile statbn 

10 stores the message data within its temporary memory and sends a Response Message to the base station to indicate 
acceptance. 

Understanding of the present invention will be facilitated by consideration of the following detailed description, by 
way of example only, of preferred embodiments of the present invention taken In oonjunctk>n with the accompanying 
drawings, In which like numerals refer to like parts, and in which: 

IS 

Figure 1 is a block diagram of an exemplary mobile phone receiver and base station; 

Figure 2 is a diagram of an exemplary OTASP call flow for programming the re-scan and digital acquisition timers 

according to one embodiment of the invention; and 

Figure 3 is a block diagram of the network service selection sequence. 

20 

The following detailed description utilises a number of acronyms which are generally well known in the art. While 
definitions are typically provided with the first instance of each acronym, for convenience Table 1 provides a list of the 
acronyms and abbreviations used herein along with their respective definitions. 

25 TABLE 1 



ACRONYM 


DEFINITION 


A-Key 


Authentication Key 


ANSI 


American National Standards Institute 


BS 


Base Station 


CDMA 


Code Division Multiple Access 


EIA 


Electronics Industries Association 


IS 


Interim Standard 


MS 


Mobile Station 


NAM 


Number Assignment Modules 


OTASP 


Over-The-Air Service Provisioning 


PSD 


Programmable System Determination 


RAM 


Random Access Memoiy 


SSD 


Shared Secret Data 


TIA 


Telecommunications Industry Association 



It should be noted the font variatk>ns within the specification and claims, particularly italicised text and text in all 
capital letters, reflect the formats established according to the various standards which are applicable to wireless com- 
munications, e.g.. IS-95 and IS-683. 

Referring to Figure 1 , a conventional mobile phone receiver, which is generally designated by reference numeral 
1, typically comprises an antenna 10 for receiving call signals from base station 2. The received signals are provided 
to a receiver and a demodulator circuit 20 and the resulting digital signal is fed to a microcontroller 30. Microcontroller 
30 comprises a decoder 32, a processor 34, and an internal RAM 36. The digital signal is decoded by the decoder 32 
and processed by processor 34, which reads from or writes to internal RAM 36. Memory storage for the mobile phone 
parameters is provided by RAM 40. The user can enter data into processor 34 via user input circuitry 60. 

A non-volatile memory 50 is coupled to processor 34 for storage of information necessary for the operation of 
mobile phone receiver 1 . The memory can be an electrically erasable programmable read only memory (EEPROM), 
a battery backed up memory device, or a similar memory device which retains informatksn even when power is not 
applied to the mobile phone. Processor 34 accesses informatk>n such as optbns for various features from non-votatile 
memory 50 during operation, and can alter information in the memory 50 by reprogramming in accordance with the 
present Invention. 



6 



EP 0 889 661 A2 



Over-th8-air service provisioning (OTASP) for activation of mobile phones, both cellular and PCS, which allows a 
network service provider to activate new service without Intervention of a third party, such as an authorised dealer, is 
well known, with established standards provided in Telecommunications Industry Association/Electronics Industries 
Association Interim Standard 683 (Tl A/El A/I S-683) (Over-The Air Service Provisioning of Mobile Stations in Wideband 
s Spread Spectrum Systems). OTASP enables the service provider to activate a potential subscriber's (mobile user's) 
mobile phone by downloading the required parameters, e.g., a phone number, over the air to the mobile unit. OTASP 
also provides the ability to securely load an authentication key ("A-Key") into the mobile unit to allow vatkiation and 
confirmation of the identity of the mobile unit to enhance security and reduce the potential for fraudulent use of the 
network service. 

10 Stored within the non-volatile memory 50 of mobile station 1 is the programming for the service options for pro- 

grammable Number Assignment Modules (NAM) parameters. At the time of activation. In addition to the phone number 
and security code, the programmable NAM values are downloaded into the memory of the mobile unit from the base 
station 2. The NAMs specify parameters which control wireless network usage, such as preferred mode of operation 
(analog or digital), shared secret data (SSD), and roaming information, or "Preferred Roaming List". Lists of numeric 

IS indicators are provided In Appendix F.3 of each of the TI/\/EI/V/IS-95 and ANSI J-STD-008 standards and are incorpo- 
rated herein by reference. According to the present invention, the NAM parameters also include the re-scan and digital 
acquisition timer values. The re-scan timer is used to determine the frequency of, or period between, attempts to acquire 
a preferred system. In most situations, but not all, the preferred system is digital, and the rescanning will occur while 
the mobile station is operating on the analog system. The digital acquisition timer determines the length of time that is 

20 allowed for attempting to acquire the digital system before determining that no digital service is available. This timer 
will be in effect when the mobile station is first turned on, limiting the amount of time allowed for an attempt to acquire 
the digital system, and during any re-scans that are nnade while operating on the analog system in an attempt to acquire 
the digital system. It should be noted that the values selected for the re- scan and digital acquisitbn timers may vary 
for different roaming sequences. 

2s The following detailed description specifically refers to a CDMA network. However, it will be apparent to those 

skilled in the art that by substituting the corresponding protocol and processes for analog networks according to the 
IS-683 standard, the inventive parameter administration method may be similarly implemented in an analog network. 

In the PSD method of the present invention, in accordance with OTASP procedures, the mobile station 1 and base 
station 2 are required to be in the Conversation Substate (or in the analog Conversation Task) in order to proceed with 

30 over-the-air provisioning. Entry of the Conversation Substate requires initiation by the mobile station user According 
to the IS-683 standard, if MS 1 enters any other substate or task, the procedure Is terminated. Thus, under the current 
standard, the mobile user must request the downloading of updated NAM parameters, including the system determi- 
nation timer values. It may be desirable, however, to allow the network to update the timer values for system determi- 
nation without being requested to do so by the user. In that case, an unlock code would be included in, for example, 

3S a Page Message sent by the base station which, if it matches a corresponding code In the mobile station, would direct 
the mobile station to proceed to a Traffic Channel over which the new timer values could be downloaded to the mobile 
station without requiring user invention. 

OTASP Data Messages are used to communicate between BS 2 and MS 1 during the OTASP procedure. Certain 
OTASP Data Messages are set aside for nnanufacturer-specific information. Such messages are designated as 

40 OTASP_MSG_TYPE (11000000) through (11111110). The re-scan timer and digital acquisition timer values may be 
specified in this field. Alternatively, the values may be included within parameter blocks included in a Configuration 
Request Message (OTASP_MSG_TYPE (00000000). 

When using OTASP Data Messages set aside for manufacturer-specific information, two message types may be 
designated for programming the timer values. The first such message, e.g.. the Re- scan Timer Download Request 

45 Message, could be designated as OTASP_MSG_TYPE (1 1 000001 ). This Message, which is sent by the BS to the MS, 
includes a BLOC KJD field for identifying the parameter, in this case, the NAM value corresponding to the re-scan time 
period, as well as the PARAM^DATA field, which includes the actual value to be downloaded. If the MS supports re- 
scan timer programming, it will acknowledge such support by responding to the BS by sending a Download Response 
Message with the same BLOCK_ID field and PARAM_DATA field. 

so The second message, e.g., the Digital Acquisition Timer Download Message, could be designated as 

OTASP_MSG_TYPE (11000010). This Message also includes a BLOCKJD field and the PARAM_DATA field corre- 
sponding to the digital acquisition time period. The MS will also acknowledge support and receipt using a Download 
Response Message. It should be noted that the above message designations and the OTASP_MSG_TYPE fields are 
selected only for illustration and are not intended to imply that such designatbns are specified in any relevant standard. 

ss If a Configuration Request Message (OTASP_MSG_TYPE (00000000)) it will, as in the prevtous examples, include 

a parameter block identifier (BLOCKJD) which indicates to the MS which parameters, in this case, the timer values, 
are to be changed. Within a Configuratbn Request Message are a number of different parameter block types, including 
parameter block deftnittons which are available for manufacturer-specific parameters. The BLOCKJD is albtted 8 bits 
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within the Message. The BLOCKJD fields that are available for manufacturer-specific parameters are (10000000) 
through (11111111). The first parameter block, e.g., the Re-scan Timer Data, could be designated as BLOCKJD 
(10000001). This parameter block, which, based on the assigned field, already identifies the parameter to be down- 
loaded, would simply include the actual value to be downloaded. If the MS supports re^can timer programming, it will 
s acknowledge such support by responding to the BS by sending a Configuration Response Message with the same 
BLOCKJD field. 

The second parameter block, e.g., the Digital Acquisition Timer Data, could be designated as BLOCKJD 
(10000010). As above, this parameter block already identifies the parameter to be downloaded, and thus, simply in- 
cludes the actual value to be downloaded. If the MS supports digital acquisition timer programming, it will acknowledge 
10 such support by responding to the BS by sending a Configuration Response Message with the same BLOCKJD field. 

Figure 2 provides an exemplary flow diagram for downloading new re-scan and digital acquisition timers Into the 
memory of the mobile station. The following assumptions apply: 



1) Both the Mobile Station and Base Station are configured for dual-mode operation; 
IS 2) The Mobile Station supports the procedure for updating system determination timers; 

3) The Mobile Station has already performed the initial steps for registration in the network within which the Base 
Station belongs, including updating overhead information. 



Mobile Station 1 detects a user initiated call 102 to request updating of the system determination timers, which 

20 may be selected using a Menu function already programmed In memory In MS 1 . MS 1 sends an Origination Message 
1 04 over Access Channel 1 50 to BS 2. Included in Origination Message 1 04 is the indication that system determination 
timer updating is requested. Base Station 2 receives the message (step 202), verifies the identity of the mobile station 
(step 204). sets up the Traffic Channel 170 (step 206) and responds with a Channel Assignment Message 208 on the 
Paging Channel 160. MS 1 receives the message and enters the Traffic Channel Initialisation Substate (step 106), 

2S then responds by sending the Traffic Channel preamble (step 108). BS 2 sends a Base Station Acknowledgement 
Order over forward Traffic Channel 170 (step 210) which causes MS 1 to enter the Conversatk:>n Substate 110. BS 2 
sends a Data Burst Message which carries a Configuration Request Message 212. Included within Configuration Re- 
quest Message 212 are the parameter identification and data fields for downloading new values for the re-scan timer 
and the digital acquisition timer MS 1 receives the message and responds with Configuration Response Message 112, 

30 acknowledging support of the timer update function and repeating the parameter identification and data field which it 
received. MS 1 downloads the received data into temporary memory (step 114) and then transfers the data into non- 
volatile memory (step 116). The call is then released (step 214). 

The other option for transmitting the timer values within manufacturer-specific OTASP Data Messages uses a 
simitar sequence to the call flow of Figure 2 except that the manufacturer-specific OTASP Data Message is substituted 

35 for the Configuration Request Message. Following this embodiment, a Data Burst Message would contain two OTASP 
Data Messages: the Re-scan Timer Download Request Message and the Digital Acquisition Timer Download Message. 
The MS would respond acknowledging support and receipt for both functions. 

Figure 3 illustrates the process for network service selection using a dual-mode mobile statbn. As is known, the 
mobile station 1 may be preprogrammed with designated system preferences. When MS 1 is tumed on (step 300), if 

40 it is designated "analog only*, the MS will proceed to analog service acquisitbn (step 302). If the MS is designated 
"digital only", it will acquire the digital system (step 304). Both steps 302 and 304 are contingent upon availability of 
service In the selected system. If no sen/ice is available, the MS will provkie a *No Service" display. 

If MS is given the option to select a system (dual mode/band - 305), it will attempt to acquire System A (step 306). 
Assuming that the MS is set up for CDMA operation, System A will be the CDMA system. The digital acquisition timer 

45 is initiated (step 308), with the timer value X seconds being programmed using the OTASP procedure. If successful in 
its attempt to acquire in X seconds (step 309), the MS will provide an Indication that it is "service ready" (step 310). If 
X seconds expire before acquisition occurs, MS will attempt to acquire System B (step 312), which, continuing the 
assumption. Is an analog system. If successful (step 313) MS will provide an indication that it is 'service ready" (step 
314). Once operating on System B, the MS will initiate re- scan timer (step 316) which causes it to periodically attempt 

so to acquire System A. The frequency of the re-scan sequence Is programmed with the timer value Y seconds using the 
OTASP procedure. Once the re-scan step 318 is initiated, digital acquisition timer is started to limit the duration of the 
acquisition attempt (step 320). If the re-scan is not successful in acquiring System A in X seconds (step 321 ), MS will 
return to operation on System B (step 322) until an acquisitksn attempt in the digital system is successful, at which time 
the MS completes the procedure and enters the digital idle mode (step 324). 

ss Other embodiments and modifications of the present Invention will occur readily to those skilled in the art rn view 

of these teachings. Therefore, this invention is to be limited only by the following claims, which include other embodi- 
ments and modificatbns when viewed in conjunction with the above specification and accompanying drawings. 
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Claims 

1. A method for updating system determination parameters for specifying one of a first system and a second system 
for operation of a dual-mode mobile station in a wireless communications network having a base station, the system 

s determination parameters being stored within a non-volatile memory, the method comprising: 

defining a first data field within a plurality of operating parameters, the first data field including a first value for 
determining a re- scan period for attempting to acquire one of the first system and the second system; 
defining a second data field within the plurality of operating parameters, the second data field including a 
10 second value for determining an acquisition period for attempting to acquire one of the first system and the 

second system while the mobile station is operating in the other of the first system and the second system; 
programming the mobile station with a parameter change sen/ice option for changing the first value and the 
second value over an air interface between the mobile station and the base station; 

transmitting an origination message from the mobile station to the base station, the origination message in- 
is eluding a request to enter an over-the-air service provisioning procedure to update at least a portion of the 

plurality of operating parameters; 

transmitting a request message from the base station to the mobile station, the request message including a 
first identifier for the first data field, the first value, a second identifier for the second data field, and the second 

value; 

20 receiving the request message at the mobile station; 

transmitting from the mobile phone to the base station a response message including a verification of support 
for the parameter change service option, the first identifier, the first value, the second identifier and the second 
value; 

storing the first value and the second value in the non-volatile memory of the mobile station; and 
ss transmitting a release message terminating the over-the-air service provisioning process. 

2. The method of Claim 1 , wherein the request message is an OTASP Data Message. 

3. The method of Claim 2, wherein the OTASP Data Message is a Configuration Request Message containing at 
30 least one parameter block for manufacturer-specific parameters, and wherein the first identifier, the first value, the 

second identifier and the second value are all included within the at least one parameter block. 

4. The method of Claim 1 or 2. wherein the OTASP Data Message Is at least one manufacturer-specific data message. 

35 5. The method of Claim 4, wherein the at least one manufacturer- specific data message comprises a first data 
message including the first identifier and the first value and a second data message including the second identifier 
and the second value. 

6. The method of any of Claims 1 to 5, wherein the over-the-air service provisioning procedure is performed according 
40 to the IS-683 standard. 

7. The method of any of Claims 1 to 6, wherein at least one of the first system and the second system is a digital system. 

8. A method for programmable system determination using a dual-mode mobile station for selecting one of a first 
45 system and a second system, the method comprising; 

assigning a first operating parameter to be stored within a memory within the mobile station, the first operating 
parameter for a re-scan period for attempting to acquire a selected one of the first system and the second 

system: 

^0 assigning a second operating parameter to be stored within the memory within the mobile station, the second 

operating parameter for determining an acquisition period for attempting to acquire the selected one of the 
first system and the second system; 

provkiing means for programming the first operating parameter and the second operating parameter using an 
over-the-air service provisioning procedure wherein a base station may re-program the re-scan period and 
55 the acquisition period within the memory of the mobile station. 

9. The method of Claim 8, wherein the over-the-air service provisioning procedure is initiated by the mobile station. 



9 



EP 0 889 661 A2 



10 



10. The method of Claim 8, wherein the over-the-air service provisioning procedure includes a plurality of data mes- 
sages, each data message comprising a field for identifying an operating parameter and a data field containing a 
new value for the operating parameter. 

11. A wireless communications network having a base station with a service administrator, and a dual-mode mobile 
station, the mobile station having a plurality of operating parameters stored within a non-volatile memory Including 
a first operating parameter for detemiinlng a re-scan timer period for system determination and a second operating 
parameter for determining an acquisition timer period for system determination, at least a portion of the plurality 
of operating parameters which may be changed by the service administrator, the network comprising: 



means for programming the memory of the mobile station wherein the mobile station has programmable op- 
tions for over-the-air parameter changes, the mobile station being set to enable the programmable options; 
means for initiating a call from the mobile station to the base station for requesting entry into an over-the-air 
service provisioning process for updating of the first and second operating parameters; 
t5 means for enabling a download of updated first and second operating parameters from the base station to the 

mobile station including Identification of the operating parameter and a data field corresponding to an updated 
value of the operating parameters; 

means for storing the updated values of the operating parameters In the non-volatile memory; and 
means for terminating the call. 

20 

12. A method for updating at least one system determination parameter for specifying one of a first system and a 
second system for operation of a dual-mode mobile station In a wireless communications network having a base 
station, the at least one system determination parameter being stored within a non-volatile memory, the method 
comprising: 

25 

defining a data field within a plurality of operating parameters, the data field including a re-scan value for 
determining a re-scan period for attempting to acquire one of the first system and the second system; 
programming the mobile station with a parameter change sen^ice option for changing the re-scan value over 
an air Interface between the mobile station and the base station; 
30 transmitting an origination message from the mobile station to the base station, the origination message in- 

cluding a request to enter an over-the-air service provisioning procedure to update at least a portion of the 
plurality of operating parameters; 

transmitting a request message from the base station to the mobile statbn. the request message Including an 
Identifier for the data field and the re-scan value; 
35 receiving the request message at the mobile station; 

transmitting from the mobile phone to the base station a response message including a verification of support 
for the parameter change service option, the identifier and the re-scan value; 
storing the re-scan value In the non-volatile memory of the mobile station; and 
transmitting a release message terminating the over-the-air service provisioning process. 

40 

13. The method of Claim 12, wherein the request message Is an OTASP Data Message. 



14. The method of Claim 13, wherein the OTASP Data Message Is a Configuration Request Message containing at 
least one parameter block for manufacturer-specific parameters, and wherein the Identifier and the re-scan value 

45 are included within the at least one parameter block. 

15. The method of Claim 13 or 14. wherein the OTASP Data Message is at least one manufacturer-specific data 
message. 

so 16. The method of Claim 15, wherein the at least one manufacturer-specific data message comprises a first data 
message Including the identifier and the re-scan value and a second data message Including a second identifier 
and a second value. 



17. A method of updating system determination parameters for specifying one of a first system and a second system 
for operation of a dual-mode mobile station in a wireless communications network having a base station, the system 
determination parameters being stored within a non-volatile memory, the method comprising: 

defining a data field within the plurality of operating parameters, the data field Including an acquisltkx) timer 
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value for determining an acquisition period for attempting to acquire one of the first system and the second 
system while the mobile station is operating In the other of the first system and the second system; 
programming the mobile station with a parameter change service option for changing the acquisition timer 
value over an air interface between the mobile station and the base station; 
s transmitting an origination message from the mobile station to the base station, the origination message in- 

cluding an request to enter an over-the-air service provisioning procedure to update at least a portbn of the 
plurality of operating parameters: 

transmitting a request message from the base station to the mobile station, the request message Including an 
identifier for the data field and the acquisition timer value; 
10 receiving the request message at the mobile station; 

transmitting from the mobile phone to the base station a response message including a verification of support 
for the parameter change service option, the identifier and the acquisition timer value; 
storing the acquisition timer value in the non-volatile memory of the mobile station; and 
transmitting a release message terminating the over^he-air service provisioning process, 

IS 

18. The method of Claim 17, wherein the request message is an OTASP Data Message. 

19. The method of Claim 18, wherein the OTASP Data Message is a Configuration Request Message containing at 
least one parameter block for manufacturer-specific parameters, and wherein the Identifier and the acquisition 

20 timer value included within the at least one parameter block. 

20. The method of Claim 18 or 19, wherein the OTASP Data Message Is at least one manufacturer-specific data 
message. 

2S 21 . The method of Claim 20, wherein the at least one manufacturer-specific data message comprises a data message 
including the identifier and the acquisition timer value. 

22. A mobile phone having dual-mode capability for operation on one of a first system and a second system, each of 
the first and second systems having over-the-air service provisioning capability, the mobile phone comprising: 

30 

transmitter and receiver circuitry for receiving signals from and transmitting signals to the first system and the 

second system; 

a programmable memory for storage of a plurality of operating parameters for the mobile phone, the plurality 
of operating parameters including at least one timing parameter for selecting a timing for acquisition of one of 
35 the first and second systems; and 

a processor for processing received signals containing a portion of the plurality of operating parameters, for 
activating an over-the-air sen/ice provisioning function, and for programming and updating the portion of the 
plurality of operating parameters in the programmable memory of the mobile station, wherein the portion of 
the plurality of operating parameters Includes the at least one timing parameter. 

40 

23. The mobile phone as in Claim 22, further comprising a user input connected to the processor for initiating and 
transmitting a request signal from the mobile phone to one of the first and second systems to update the at least 
one timing parameter. 

45 24. The mobile phone as in Claim 22 or 23, wherein the at least one timing parameter is a re-scan timer for controlling 
a frequency of system acquisition attempts. 

25. The mobile phone as in Claim 22, 23 or 24, wherein the at least one timing parameter is a system acquisition timer 
for controlling a time period for system acquisition attempts. 

so 

26. The mobile phone according to any of Claims 22 to 25, wherein the over-the-air service provisioning function is 
performed according to the IS-683 standard. 

27. A mobile phone having dual-mode capability for operation on one of a first system and a second system, each of 
ss the first and second systems having over-the-air service provisioning capability, the rru^bile phone comprising: 

transmitter and receiver circuitry for receiving signals from and transmitting signals to the first system and the 
second system; 
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a programmable memory for storage of a plurality of operating parameters for the mobile phone, the plurality 
of operating parameters including a re-scan parameter for controlling a frequency of system acquisition at- 
tempts of one of the first and second systems; and 

a processor for processing received signals containing a portion of the plurality of operating parameters, for 
activating an over-the-air sen/ice provisioning function, and for programming and updating the portion of the 
plurality of operating parameters in the programmable memory of the mobile station, wherein the portion of 
the plurality of operating parameters includes the re-scan parameter. 
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